
Data Preprocessing-Data Smoothing

Data Smoothing

Data smoothing is a technique used in data preprocessing to reduce noise and variability in a
dataset. It involves applying a mathematical formula or algorithm to smooth out the irregularities in
the data, resulting in a more stable and consistent output.

Why Use Data Smoothing?

1. Reducing Noise: Smoothing helps to remove random fluctuations and outliers from the data.

2. Improving Predictions: By reducing noise, smoothing can improve the accuracy of predictive
models.

3. Enhancing Visualization: Smoothed data is often easier to visualize and understand.

Types of Data Smoothing

1. Simple Moving Average (SMA): Calculates the average value over a specified time period or
window size.

2. Exponential Moving Average (EMA): Gives more weight to recent values, making it more
responsive to changes in the data.

3. Linear Regression: Fits a line to the data and uses the predicted value as the smoothed output.

Example

Suppose we have a dataset of daily sales figures for an e-commerce company:

Date Sales

2022-01-01 100

2022-01-02 120

2022-01-03 110

2022-01-04 130

2022-01-05 140



To smooth out the fluctuations, we can apply a simple moving average with a window size of 3
days:

1. For the first day (2022-01-01), the smoothed value is: 100

2. For the second day (2022-01-02), the smoothed value is: (100 + 120 + 110) / 3 = 110

3. For the third day (2022-01-03), the smoothed value is: (120 + 110 + 130) / 3 = 120

The resulting smoothed dataset would be:

Date Sales Smoothed

2022-01-01 100 100

2022-01-02 120 110

2022-01-03 110 120

2022-01-04 130 126.67

2022-01-05 140 132.33

Code Implementation

Here's a Python example using pandas and numpy libraries:

import pandas as pd

import numpy as np

# Create sample dataset

data = {

    'Date': ['2022-01-01', '2022-01-02', '2022-01-03', '2022-01-04', '2022-01-05'],

    'Sales': [100, 120, 110, 130, 140]

}

df = pd.DataFrame(data)

# Apply simple moving average with window size of 3

window_size = 3

df['Smoothed'] = df['Sales'].rolling(window_size).mean()

print(df)

This code will output the smoothed dataset with the calculated values.
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